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Extended abstract
In de¯ned contribution pension schemes, the ¯nancial risk is borne by the member: contributions
are ¯xed in advance and the bene¯ts provided by the scheme depend on the investment performance
experienced during the active membership and on the price of the annuity at retirement, in the case
that the bene¯ts are given in the form of an annuity. Therefore, the ¯nancial risk can be split into
two parts: investment risk, during the accumulation phase, and annuity risk, focused at retirement.
In order to limit the annuity risk | which is the risk that high annuity prices (driven by low bond
yields) at retirement can lead to a lower than expected pension income | in many schemes the
member has the possibility of deferring the annuitization of the accumulated fund. This possibility
consists of leaving the fund invested in ¯nancial assets as in the accumulation phase, and allows
for periodic withdrawals by the pensioner, until annuitization occurs (if ever). In UK this option is
named \income drawdown option", in US the periodic withdrawals are called "phased withdrawals".
The current actuarial literature about the ¯nancial risk in de¯ned contribution pension schemes is
quite rich. Papers dealing with the ¯nancial risk in DC schemes in the accumulation phase are,
for instance, Blake, Cairns and Dowd (2001), Booth and Yakoubov (2000), Boulier, Huang and
Taillard (2001), Haberman and Vigna (2002), Khorasanee (1998) and Knox (1993). Arts and Vigna
(2003) and Chiarolla, Longo and Stabile (2004) analyze both the accumulation and the distribution
phase of a de¯ned contribution pension scheme. The ¯nancial risk in the distribution phase of
de¯ned contribution pension schemes has been dealt with in many papers, including: Albrecht and
Maurer (2002), Blake, Cairns and Dowd (2003), Gerrard, Haberman and Vigna (2004a), Gerrard,
Haberman, H¿jgaard and Vigna (2004b), Gerrard, Haberman and Vigna (2006), Kapur and Orszag
(1999), Khorasanee (1996), Milevsky (2001), Milevsky and Young (2002), Milevsky, Moore and
Young (2006).
In this paper we assume that the retiree takes the income drawdown option: she defers the annu-
itization, meanwhile consumes some income withdrawn from the fund and invests the remainder of
the fund. Such a pensioner has three principal degrees of freedom:
1 she can decide what investment strategy to adopt in investing the fund at her disposal;
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12 she can decide how much of the fund to withdraw at any time between retirement and ultimate
annuitization (if any);
3 she can decide when to annuitize (if ever).
The ¯rst two choices represent a classical inter-temporal decision making problem, which can be
dealt with using optimal control techniques in the typical Merton (1971) framework (see Gerrard et
al. (2006) for an example), whereas the third choice can be tackled by de¯ning an optimal stopping
time problem. The third choice, when to annuitize, has been analyzed with di®erent approaches,
for example, by Blake et al. (2003), Stabile (2006), Milevsky et al. (2006) and Milevsky and Young
(2007).
In this paper, we formulate and solve a problem of ¯nding the optimal time of annuitization for a
retiree having the possibility of choosing her own investment and consumption strategy. We for-
mulate the problem as a combined stochastic control and optimal stopping problem. As criterion
for the optimization we select a loss function that penalizes both the deviance of the running con-
sumption rate from a desired consumption rate and the deviance of the ¯nal wealth at the time of
annuitization from a desired target. We ¯nd closed form solutions for the problem and show the
existence of three possible types of solutions depending on the free parameters of the problem. In
numerical applications we ¯nd the optimal wealth that triggers annuitization, compare it with the
desired target and investigate its dependence on both parameters of the ¯nancial market and para-
meters linked to the risk attitude of the retiree. Simulations of the behaviour of the risky asset seem
to show that under typical situations optimal annuitization should occur a few years after retirement.
The paper is organized as follows: section 2 outlines the general model, section 3 treats the model
with quadratic utility functions, in which case a solution is constructed. In section 4 we verify that
the constructed solution does solve the optimization problem. Section 5 presents some numerical
investigations of the problem and section 6 concludes.
Keywords: de¯ned contribution pension scheme, de-cumulation phase, stochastic optimal control,
optimal annuitization time.
JEL classi¯cation: C61, D91, J26, G11, G23.
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